Pse1p mediates the nuclear import of the iron-responsive transcription factor Aft1p in Saccharomyces cerevisiae.
In Saccharomyces cerevisiae, the iron-responsive transcription factor Aft1p plays a critical role in maintaining iron homeostasis. The activity of Aft1p is induced in response to iron starvation and as a consequence the expression of the iron-regulon is increased. We have shown previously that Aft1p is localized to the cytoplasm under iron-replete conditions but that it is localized to the nucleus under iron-depleted conditions. In this study, we identified the transport receptor that mediates the import of Aft1p into the nucleus, located the nuclear localization signal (NLS) sequences of Aft1p, and examined whether the nuclear import of Aft1p is affected by iron status. In pse1-1 cells, which bear a temperature-sensitive mutation of PSE1, Aft1p was misdirected to the cytoplasm during iron starvation at the restrictive temperature. Aft1p could also directly bind to Pse1p and was dissociated from the complex by Ran-GTP in vitro. These results indicate that Aft1p is imported into the nucleus by Pse1p. Supporting this is that the induction of an Aft1p target gene, FTR1, in response to iron starvation was greatly reduced in pse1-1 cells. Furthermore, we demonstrated that the nuclear localization of a mutant Aft1 protein that contains an NLS derived from SV40 was regulated by iron status regardless of whether Pse1p could interact with Aft1p. This suggests that the interaction between Aft1p and Pse1p is not a critical step that controls the iron-regulated nucleo-cytoplasmic transport of Aft1p.